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Letter to Editor re: ‘‘Comparison of Mortality
Prediction Models after Open Abdominal Aortic
Aneurysm Repair’’. Hadjianastassiou VG, Tekkis PP,
Athanasiou T, Muktadir A, Young JD, Hands LJ.
Eur J Vasc Endovasc Surg 2007;33(5):536e543.
Dear Sir,
We read with interest the article by Hadjianastassiou
et al. comparing the accuracy of contemporary mortal-
ity prediction models after open abdominal aortic
aneurysm (AAA) surgery but have several concerns.
The authors make great play of multi-level model-
ling, which allows the model to adjust for the local
hospital-related effects, which include implementation
of pathways of care, admission and discharge policies
and staffing levels. We would like to ask whether the
authors feel this is appropriate if the same model de-
scribes all surgical units? Multi-level modelling could
be used to hide differences that should be exposed.
Given that some units and surgeons are necessarily
better than others; would comparative audit be better
served by using the same ruler for everyone and not
one adjusted to fit local performance? Furthermore,
90 per cent of patients are from one unit (Oxford).
One must assume this single unit dominated the
results. Why was the second unit included?
It is also important to point out that the authors’
APACHE-AAA methodology requires post-operative
data. The POSSUM and VBHOM equations used in com-
parison require pre-operative data but post-operative
data seems to have been used to feed these models. It
is not surprising that their APACHE-AAA model per-
formed the best.
The authors find it difficult to reconcile why using
post-operative physiological data, which are tempo-
rally closer to the outcome event (in-patient mortality),
may produce worse predictions than pre-operative
physiological data. We would have thought this to be
obvious e the various POSSUM and VBHOM models
were built using pre-operative physiological data. One
would expect these to be worse after open AAA sur-
gery. The various models would then over-predict, re-
sulting in poor calibration e which is exactly what is
seen. A proper comparison of models would have
required appropriate use of pre- and post-operative
data in the respective equations.
Yours faithfully,
T.Y. Tang, S.R. Walsh, J.R. Boyle
Cambridge Vascular Unit, Cambridge University Hospital
NHS Foundation Trust, Cambridge, UK
E-mail address: tjyun@doctors.org.uk
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Letter re: Relation Between Hospital Volume and
Outcome of Elective Surgery for Abdominal Aortic
Aneurysm: A Systematic Review
This paper1 was a systematic review of the relation-
ship between volume and outcome for elective ab-
dominal aortic aneurysm (AAA) repairs. The authors
used a body of literature consistent with recent
studies.2,3 They performed a detailed assessment of
the literature, including an assessment of bias. A pau-
city of raw data and an unacceptable variability in the
risk-adjustment of the data between studies were
noted.
In the results, the linear relationship between the
hospital surgical volume and mortality was not statis-
tically significant, but a linear model was inappropri-
ate, as the relationship between volume and mortality
is parabolic in nature.4e6 Despite this, the authors
used the results to draw conclusions, finding a non-
significant trend towards improved outcomes at higher
volume hospitals.
The actual reduction in mortality was 2% over 821
810 cases, a relative risk reduction of 33%, which was
a significant finding in terms of the number of poten-
tially avoidable deaths for elective surgery.3 The
conclusion was that there was weak evidence of
a relationship between annual volume and outcome
for AAA surgery, favouring high volume hospitals.
Henebiens et al. commented that the relevance of
these data to European practice was unclear due to
the higher volumes of surgery undertaken in North
America. This issue was highlighted by the difference
in critical volume threshold found between two recent
studies,3,4 which concluded that, in the UK, a mini-
mum annual volume of 32 elective AAA repairs per
annum should be achieved. This was somewhat lower
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annum.7
Finally, I would support strongly the implication
that the quality of administrative data must continue
to improve, not only for the benefit of accurate
volume-outcome relationships, but also in order that
hospitals can be correctly reimbursed for the work
performed.
Yours sincerely,
P. Holt
St George’s Vascular Institute, 4th Floor,
St James’ Wing St George’s Hospital, Tooting,
London SW17 0QT,
United Kingdom
E-mail address: peteholt@btinternet.com
References
1 HENEBIENS M, VAN DEN BROEK TAA, VAHL AC, KOELEMAY MJW.
Relation between hospital volume and outcome of electiveEur J Vasc Endovasc Surg Vol 34, September 2007surgery for abdominal aortic aneurysm: a systematic review.
Eur J Vasc Endovasc Surg 2007;33(3):285e292.
2 SHACKLEY P, SLACK R, BOOTH A, MICHAELS J. Is there a positive vol-
ume-outcome relationship in peripheral vascular surgery? Re-
sults of a systematic review. Eur J Vasc Endovasc Surg 2000;20(4):
326e335.
3 HOLT PJE, POLONIECKI JD, LOFTUS IM, GERRARD D, THOMPSON MM.
Meta-analysis and systematic review of the relationship between
volume and outcome in abdominal aortic aneurysm surgery. Br J
Surg 2007;94(4):395e403.
4 HOLT PJE, POLONIECKI JD, LOFTUS IM, MICHAELS JA, THOMPSON MM.
An Epidemiological study of the relationship between
annual surgical volume and outcomes from abdominal aortic
aneurysm surgery in the UK from 2000 to 2005. Br J Surg 2007;
94(4):441e448.
5 JIBAWI A, HANAFY M, GUY A. Is there a minimum caseload that
achieves acceptable operative mortality in abdominal aortic
aneurysm operations?Eur J Vasc Endovasc Surg 2006;32(3):273e276.
6 TEKKIS PP, MCCULLOCH P, STEGER AC, BENJAMIN IS, POLONIECKI JD.
Mortality control charts for comparing performance of surgical
units: validation study using hospital mortality data. BMJ (Clini-
cal Research Ed) 2003;326(7393):786e788.
7 www.leapfroggroup.org [7th April 2007].
Accepted 21 April 2007
Available online 18 June 2007
